Mixed forests play an important role in promoting forest functions and services, and showed better resilience to perturbations than monospecific forests. In the Mediterranean Basin they constitute an important share of the total forest area. However, although mixed forests have been described, classified and mapped in most of the Mediterranean regions around the world, in the Mediterranean Basin they remain neglected, with direct negative consequences for forest management and conservation strategies. Our objective is to present a reliable, uniform classification along with a map of the Spanish Mediterranean Mixed Forests (MMF) as a tool for their management and conservation in Spain. The digital Spanish Forest Map was analyzed to identify MMF. The most frequent tree species combinations were identified and their representativeness in terms of the total forest area was analyzed. In addition, to ensure environmental homogeneity in the proposed classification, the arrangement of each tree species combination within the Spanish Mediterranean ecoregions was evaluated using the Pearson Chi-square test. Based on our results, Spanish MMF currently cover 27.07% of the Mediterranean natural forest area. They were divided into 9 main ecological groups and 23 subtypes. The classification of Spanish MMF and the distribution map represent a first step towards recognizing the importance of mixed forests in the vegetation of the Mediterranean Basin. Together they may provide a valuable basis to improve future forest management, monitoring and conservation strategies both at national and European level.
Introduction
Mixed forests have recently become a significant research topic (Coll et al. 2017) , as tree diversity has emerged as an important forest characteristic that enhances forest functions and services and guarantees stability through species complementarity (Del Río et al. 2016) . Consequently, promoting tree diversity in both natural and planted forests is becoming a widely recognized practice in forest management (Martín-Alcón et al. 2015) . However, in Europe further efforts are still needed regarding the definition and classification of mixed forests (Bravo-Oviedo et al. 2014) .
This lapse in recognizing European mixed forest is especially significant in the case of the Mediterranean Basin. Whilst Mediterranean mixed forests (MMF) have been described in most of the Mediterranean regions (see for example Wilcox 1996 for Chile, Barbour et al. 2007 for California and Beard et al. 2013 for NW Australia), mixed forests are scarcely represented in vegetation classifications and vegetation maps of countries in the Mediterranean Basin, even though they represent an important part of the Mediterranean forest area. For example, in the map of the Natural Vegetation of Europe (Bohn et al. 2003) , Mediterranean sclerophyllous forests (group J) and xerophytic coniferous forests (group K) are described as formations dominated by a single tree species. Similarly, the for-est classifications from EUNIS (Davies et al. 2004) or from the European Forest Types (EEA 2007) do not include all types of MMF; for example mixed forests of conifers and perennial oaks are not considered.
Spanish forests account for the largest percentage of Mediterranean forests in Europe (21% of the total forest area in Mediterranean countries -FAO 2013) . In addition, Spain is considered a hot spot for forest presence in the Mediterranean basin (Noce et al. 2016) . The great diversity of Spanish Mediterranean forests may be explained by different biogeographical factors. Firstly, the Iberian Peninsula was the center of origin and dispersion of several Mediterranean tree species scarcely represented elsewhere (e.g., Pinus nigra subsp. salzmanni, Quercus faginea subsp. faginea or even Q. pyrenaica, although the latter has a larger distribution area). Secondly, the geographical location of the Iberian Peninsula allows the presence of Ibero-African tree species (e.g., Q. faginea subsp. broteroi, Q. canariensis, Juniperus thurifera and to a lesser degree in terms of forest area, Abies pinsapo and Tetraclinis articulata). Finally, the orography of the Spanish mountains as well as the variety of substrates favors the presence and mixture of several tree species with different ecological requirements (Costa et al. 1997) . As a consequence, mixed forests cover 19% of the total Spanish forest area (MAPAMA Sánchez de Dios R et al. -iForest 12: 480-487 2017) , although there are no figures for the Mediterranean region alone.
Despite the above situation, the Spanish forests classifications scarcely recognize the presence of MMF (Ceballos 1966 , Ferreras & Arozena 1987 , Costa et al. 1997 . Whilst the latest Spanish forest maps (Ruiz de la Torre 1997 , MAPAMA 2006 recognize 26 types of native Mediterranean monospecific forests, they only provide a simplified classification of MMF based on dominant leaf type, i.e., broadleaved mixed forests, conifer mixed forests and broadleaved-conifer mixed forests (Tab. S1 in Supplementary material).
Why MMF have traditionally been disregarded? On the one hand, it may be a direct consequence of the phytosociological approach and its hierarchic classification. This methodology, together with the community climax concept, has been widely used for vegetation classification and mapping in most of the European countries, and specifically, in the Mediterranean ones (EEA 2014). As a result, monospecific forests have long been considered as a stable component of Mediterranean Basin vegetation, while mixed forests have only been considered as intermediate/successional stages (see for example Blasi et al. 2000) . Consequently, MMF are not usually present in the description, classifications and maps of the potential natural vegetation either at national (Rivas-Martínez et al. 2001 , Pedrotti 1993 or continental level (Mucina et al. 2016 ). On the other hand, mixed forests have often been considered as local ecotones derived from temporary intermixing between monospecific forests. However, ecotones may cover extensive areas in mountain regions with reduced slope (Costa et al. 1997) . Hence, mixed forests may represent a large share of the forested area. Finally, monospecific forests are always easier to work with and more "friendly" for informational tasks.
The absence of MMF in European classifications has direct negative effects on forest management and conservation strategies since an important amount of our forest ecosystems are being disregarded. The important role of Mediterranean forests in European biodiversity has to be considered as these forests contain nearly twice as many woody species as Central and Northern European forests (Quézel et al. 1999) and are also highly varied in terms of growth forms, morphology, physiology and phenology of trees (Gauquelin 2011 ). On the other hand, if one part of MMF biodiversity is neglected in the vegetation classifications, then it will obviously be missing in national or continental conservation policies. MMF are neglected in the European Habitat Directive with the exception of ravine forests. Indeed, we found therein only one MMF: 9320 Olea and Ceratonia forests.
As reliable, uniform classification and vegetation mapping is highly important for research, management and monitoring and since both have been recognized as fundamental tools for improving the assessment and monitoring of forest biodiversity in Europe (EEA 2007) , there is currently a recognized need for MMF classification.
Our objective is to present a classification and a map of the Spanish mixed forest within the Mediterranean bioregion, which may be of particular use in forest management and biodiversity conservation strategies. Furthermore, the simple methodology presented in this study, based on readily available cartographical information, could encourage the identification, classification and mapping of MMF in other countries of the Mediterranean Basin.
Material and methods
To identify the distribution of Spanish MMF, the Spanish Forest Map scale 1:50.000 (SFM50 -MAPAMA 2006) was used. This digital map is the most complete and updated forest map at national level and is based on photo-interpretation of digital images and field work. The SFM50 map is planned to be periodically updated (approx. each 10 years), though the newest version has not been released yet. It includes 29 types of native monospecific forests and 15 types of native mixed ones; however, only monospecific forests are identified at specific level (on the basis of the dominant species -see Tab. S1 in Supplementary material). The spatial distribution of the species is organized in polygons representing homogeneous area of forest distribution. Moreover, SFM50 contains not only forests but also other structural types such as scrublands, grasslands, etc. According to FAO recommendations, only those polygons with a canopy cover fraction of more than 10% were considered as forests (FRA 2015) . Thus woodlands ("dehesas") were not analyzed in this study.
The SFM50 provides information regarding the presence and proportion (occupancy) of up to three tree species in each polygon (minimum resolution for forests area = 2.5 ha). It also indicates whether the forest distribution within each polygon is uniform or it is a juxtaposition of different small pure stands (mosaics).
As a first step, we divided the forest areas from the SFM50 into Biogeographic regions using the European Biogeographical region limits (European Environment Agency Boundaries 2016) and those falling within the Mediterranean region were selected. Since we focused on natural forests only, all the areas subject to past reforestations were identified and removed based on the information obtained from the Spanish Information System of Forest Tree Species (GIS-FOREST 2016) .
Next, mixed and monospecific forest areas were identified by taking into account the proportion of the tree species in each polygon. Out of the three tree species present in each SFM50 polygon, the most abundant was referred to as "principal tree". When the canopy cover of the princi-pal tree was greater than 70%, then the polygon was considered as monospecific forest (SoEF 2003) , while if the canopy cover of the principal tree was less than 70% and with a uniform distribution, then the polygon was considered as mixed forest. Riparian forests were not considered and all polygons containing non-native species were discarded. Quercus ilex L. distribution was separated into Q. ilex subsp. ilex L. and Q. ilex subsp. ballota (Desf.) Samp., according to Costa et al. (1997) .
After the basic cartography of all native MMF had been prepared, we classified the selected areas into different mixed forest types based on the most frequent tree combinations and the Spanish biogeography. Using the SFM50 data set, the second and the third most abundant trees ("secondary tree" and "tertiary tree") in each polygon were also identified (see Fig. S1 in Supplementary material). For each "principal tree" species, we selected the main companion "secondary tree" species, and the main pairs for the total area of mixed forests were identified (Tab. 1). Trios were also identified, using the main third coexisting species (tertiary tree - Fig. S2 in Supplementary material). MMF were mapped according to the above mentioned pairs and trios. First, the geographic distribution of the main pairs and trios was explored. To ensure environmental homogeneity we analyzed their arrangement within the seven Spanish Mediterranean ecoregions (Classification level 2 -Galicia-Herbada et al. 2011; see also Tab. 2 and Fig. S3 in Supplementary material). The Pearson's χ 2 test (α = 0.05) and pairwise comparisons using Bonferroni's corrections were applied using the software SPSS ® ver. 22 (IBM, Armonk, NY, USA) to identify significant differences in the presence of each mixed forest group in the seven Mediterranean Ecoregions. Pairs present in two or more contrasting ecoregions (i.e., with very different environmental conditions, particularly in terms of soil pH -acidic or alkaline, based on the percentage of acidic/alkaline rocks) were split into different mixed forest types (e.g., Q. ilex subsp. ballota -Q. faginea, normally found in alkaline substrates, or Q. ilex subsp. ballota -Juniperus oxycedrus in acidic ones). The percentage of acidic/alkaline rocks was obtained from the Spanish Geological Map (IGME 1995).
In a second step, different combinations of similar pairs and trios living in close proximity within the same ecoregion were merged in order to form larger groups. For example, Pinus halepensis -Q. ilex subsp. ballota pairs from the ecoregions 6 and 7 were merged with P. halepensis -Juniperus oxycedrus, P. halepensis -J. phoenicea pairs and with Q. ilex subsp. ballota -J. oxycedrus -P. halepensis, Q. ilex subsp. ballota -J. phoenicea -P. halepensis trios. High-diversity mixed forests were identified where many different pairs and trios were found in the same areas (mountain Sub-Mediter-Mapping of Spanish Mediterranean mixed forests ranean and northeastern Sub-Mediterranean mixed forests). However, such classification criteria were maintained for other mixed forests where these were of sufficient importance in the area (in terms of surface) and no other similar pairs were present nearby.
Finally, as a validation approach, other biogeographical descriptions of Spanish forests (Ceballos 1966 , Ferreras & Arozena 1987 , Costa et al. 1997 and European forest classifications (Davies et al. 2004 , EEA 2007 were taken into account.
Results
Spanish MMF account for 23,586.35 km 2 or 27.07% of the natural forest area in Spain (excluding dehesas). Q. ilex subsp. ballota is by far the most important species in the Spanish MMF. This is not surprising as it is the most widespread species in Spanish forests (MAPAMA 2017). The next in order of importance in the Spanish MMF is the Sub-Mediterranean species Q. faginea (37 %). Pine species (P. halepensis and P. nigra) and Juniper species (Juniperus oxycedrus and J. phoenicea) have also emerged as important components of mixed forest (Fig.  1 ).
According to results of the intersection between the distribution of tree pairs and trios and the Spanish Ecoregions, the MMF have been divided into 9 main ecological groups, depending on their environmental (climatic and edaphic) requirements (Fig. 2 , Tab. S2 in Supplementay material). Most of the groups are present in two different Ecoregions, ensuring their ecological differentiation, except for Northeastern Sub-Mediterranean mixed forests and Continental mixed forests, both of which are only present in Ecoregion 6, although they present different, non-overlapping distribution areas within that Ecoregion (Fig. 2 , Tab. 3). Furthermore, the differences between the species composition in both groups also support their ecological distinction. Sub-Mediterranean mixed forests are the most widespread in Spain, though this type of forest is particularly prevalent in the Northeast (Ecoregions 6, 7 and 9).
Overall, 46.45% of the mixed forests are located in the Mediterranean-Eurosiberian climatic transition zones (Sub-Mediterranean and Sub-Atlantic mixed forests, groups 1 to 3 -Tab. S2 in Supplementary material), according to Sánchez de Dios et al. (2009) . Each main group has been divided into different subtypes depending on species composition. These subtypes are therefore ecologically related and share one or more species (Tab. S2, Figs. S4-S8 in Supplementary material).
Sub-Atlantic mixed forests are mainly distributed in northwestern Spain on acidic soils (Ecoregions 2, 5 and 4 - Fig. 2 ). The main species in these forests is the marcescent oak Quercus pyrenaica Willd. of which six subtypes were identified. All of these areas comprise broadleaved species except for the oak-pine mixed forests of the Central range, Sierra Morena and Sierra iForest 12: 480-487 482
Tab. 1 -Main pairs of tree species identified in MMF of Spain. Rows represent the main species within the primary tree field in the SFM50 and columns the species in the secondary tree field. Their importance in terms of percentage of area with respect to the total area of MMF is reported using the following classes: (1) >50%;
(2) between 50-25%; (3) between 25-10%; (4) <10%. iForest -Biogeosciences and Forestry Nevada mountains with the conifers Pinus sylvestris L. and P. pinaster Aiton (Fig. S4 ).
Species
Typically, Atlantic species such as Q. robur L., F. sylvatica L., Q. petraea (Matt.) Liebl or Castanea sativa Mill. can be found together with Sub-Mediterranean species (Q. pyrenaica) or even Mediterranean species (Q. ilex subsp. ballota, Q. suber L.). Oak-ash forests were included due to their singularity (Costa et al. 1997) , though they only cover a small area and therefore were not highlighted as a main pair (Tab. 1) Sub-Mediterranean mixed forests are found in the northeast of Spain on alkaline soils, mainly in the Pyrenean Mountains but also in the Iberian Range and the Betic Mountains (Fig. S5 ). In this area, another marcescent oak, Q. faginea subsp. faginea replaces Q. pyrenaica as the main species.
Mountain conifers such as P. sylvestris, P. nigra J.F. Arnold subsp. salzmannii (Dunal) Franco and Juniperus thurifera L. and/or typically Mediterranean ones (J. oxycedrus, J. phoenicea, P. halepensis) are mixed with Atlantic, Sub-Mediterranean or Mediterranean broadleaved species (F. sylvatica, Q. faginea, Q. pubescens Willd. and Q. ilex subsp. ballota).
Northeastern Sub-Mediterranean mixed forests (Fig. 2, Fig. S5, Fig. S6 ) have been differentiated based on their high diversity and uniqueness. The mixture of conifer and broadleaved species from both Atlantic and Mediterranean biomes is maximum, together with new taxa such as Q. ilex subsp. ilex.
Continental mixed forests are located on the plateaus of the Iberian Range on alka-line soils ( Fig. S6 in Supplementary material). Iberian Juniper (Juniperus thurifera) is the main species. Two groups have been described based on the presence/absence of Q. ilex subsp. ballota Five typically Mediterranean groups of mixed forests were identified: one Western Mediterranean on acidic soils; two Eastern Mediterranean on alkaline soils (one located in mountain areas and the other in lowlands); and two thermophilic groups, according to local rainfall (Tab. 2). While Q. ilex subsp. ballota is the main species in both the Eastern and Western groups, it is not found in the thermophilic mixed forests.
Eastern montane mixed forests are mainly composed of Q. ilex subsp. ballota and the Mediterranean mountain conifer P. nigra subsp. salzmanni. However, another interesting type of mixed forest composed exclusively of pine species (P. nigra subsp. salzmannii, P. halepensis and P. pinaster) is distributed throughout the Iberian Range and the Baetic Mountains (Fig. S6 in Supplementary material).
The two types of lowland Eastern Mediterranean mixed forests are closely related. The main difference between them is the presence/absence of P. halepensis (Tab. 1, Fig. S6) .
Apart from the presence of Q. ilex, Western Mediterranean mixed forests are also characterized by the presence of Q. suber. This group of forests includes two mixed oak forest types, one of which is of particular interest as all the four species present are oaks (Quercus ilex subsp. ballota, Q. faginea subsp. broteroi, Q. suber and Q. pyrenaica). Morevoer, we found also two pine-oak mixed forests with either Q. ilex or Q. suber and P. pinaster as well as P.
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Mapping of Spanish Mediterranean mixed forests
pinea and one Juniper-oak mixed forest (Quercus ilex subsp. ballota, Juniperus oxycedrus - Fig. S7 in Supplementary material). Q. suber, Olea europaea L. and Pinus halepensis are the main species present in thermophilic mixed forests; Q. suber in the more humid forests and P. halepensis in the drier ones ( Fig. S8 in Supplementary material).
Discussion
Mediterranean mixed forests in Spain
Mixed forests represent more than a quarter of the natural Mediterranean forest area in Spain. Nonetheless, as far as we know, this is the first attempt aimed at estimating mixed forest area in the Mediterranean Spain. The result of this study highlights the importance of MMF in the Mediterranean and the need for classification and mapping of this vegetation. In a European context, Spanish Mediterranean forests show a great diversity and uniqueness of trees (Costa et al. 1997) , which is also reflected in the Spanish MMF. The contact between different climatic regions, the mountainous orography and the variety of substrates could have favored the presence of different types of mixed forests.
Climatic transition zones (Sub-Mediterranean and Sub-Atlantic) are confirmed as areas of high tree diversity and of interest for forest conservation (Sánchez de Dios et al. 2009 , Hernández et al. 2017 ). According to Bohn et al. (2003) , broadleaved mixed forests ("thermophilous mixed deciduous broadleaved forests") are the natural, potential vegetation of these areas. However, in Spain these forests also include perennial broadleaved species (Q. ilex subsp. ballota and Q. suber) and conifers (both pine and juniper species), increasing their species diversity and singularity. Surprisingly, these forests have not been previously described or mapped in Spain, either at re-gional or national level (Rivas-Martínez 1987, Ruiz de la Torre 1997).
Pine-oak mixed forests, in their different combinations, account for a large proportion of MMF in Spain. Among all the pineoak forests, the P. halepensis -Q. ilex subsp. ballota forest type is the most important in terms of area. This is in agreement with the rest of the Mediterranean Basin, where the presence of Aleppo pine (P. halepensis) and holm oak (Q. ilex) mixed forests is also significant (for a review see Scheffer 2012) . Moreover, pine-oak forests in Spain also include juniper species, mainly J. oxycedrus and J. phoenicea. Indeed, juniper species (J. thuripera, J. phoenica and J. oxycedrus) have been identified as important components of MMF in Spain, both in mixed conifer forests (P. sylvestris, P. nigra subsp. salzmannii and J. thurifera mixed forest) and in oak-juniper forests (Q. ilex subsp. ballota -J. thurifera; Q. faginea, Q. ilex subsp. ballota and J. thurifera; Q. ilex subsp. ballota -J. oxycedrus mixed forests) as well as in pine-oak mixed forests (Q. ilex subsp. ballota, J. oxycedrus, J, phoenicea and P. halepensis). Coniferous mixed forests, either exclusively composed of pine species or by a mixture of pines and junipers, are therefore an important part of the Spanish forest landscape, though they are often described or mapped as monospecific forest types. Despite the fact that pine-juniper mixed forests are a recognized mixed forest type in other Mediterranean regions (e.g., the Pinyon-juniper forest type in California), they have not been described yet in Spain. Junipers are usually mentioned as companions of monospecific oak or pine forests (e.g., in the associations Junipero oxycedri -Quercetum rotundifoliae Rivas-Martinez 1966, Junipero phoeniceae -Pinetum clusianae F. Valle, Mota and Gómez-Mercado, 1989 -Rivas-Martínez et al. 2001 .
As for broadleaved mixed forests, perennial and deciduous (marcescent) oaks in-clude four different subtypes of mixed forests (Q. faginea -Q.ilex subsp. ballota; Q. pyrenaica -Q. ilex subsp. ballota; Q. canariensis -Q. suber; Q.ilex subsp. ballota -Q. suber -Q. faginea -Q. pyrenaica). The co-occurrence of evergreen and deciduous species is quite common in the Mediterranean biome (Di Paola et al. 2017) . Although evergreen oaks are better adapted to the Mediterranean climate, being less vulnerable to drought than deciduous oaks, many examples of the co-occurrence of oaks with different leaf traits in the Mediterranenan Basin have been reported (Damesin et al. 1998) . Wherever an intermediate range of soil water content occurs, the different groups attain a stable coexistence equilibrium (Di Paola et al. 2017) . Land use may also affect the coexistence of evergreen and deciduous oak species. For example, Urbieta et al. (2008) reported an increase in the density of evergreen cork oaks and a decrease of marcescent Q. canariensis over the last century as result of historical forest management in Spain.
Although mixed oak forests have been previously described in the literature for Spain (e.g., Q. suber -Q. canariensis), other mixed types have never been considered. This is the case of the Portuguese and Holm oak forest type (Q. faginea-Q. ilex subsp. ballota) as these comprise the second mixed forest subtype in area. Interestingly, these forest types were described in the first Spanish phytosociological classifications as climax stages (Rivas Goday & Bellot 1942) , but then neglected in later classifications. Hence, in the revision of the Iberian Quercetea ilicis class, monospecific forests of both species should be classified as two different phytosociological classes: Quercetea ilicis and Querco fagetea (Rivas-Martínez 1974) . The strict distinction between the phytosociological classes including Mediterranean conifer forests (Pino-Juniperetea), Mediterranean perennial oak forests (Quercetea ilicis) and Mediterra-iForest 12: 480-487 484
Tab. 3 -Results of the Pearson's χ 2 test (significance level = 0.05) and pair comparisons using Bonferroni's corrections. For each significant pair, the key for the category with the smallest column proportion appears under the category with the largest column proportion. (a): This category was not used in the comparisons because its column proportion is equal to zero or one. 
iForest -Biogeosciences and Forestry nean deciduous (marcescents) oak forest (Querco-Fagetea) leaves little room for the description of Mediterranean mixed forests, i.e., pine-oaks or perennial-marcescent oak forests.
Mixed forests and vegetation dynamics
Our results highlight the importance and great diversity of MMF in the studied area. However, the question of whether the mixed forests reported in this study are stable vegetation stages or will evolve towards monospecific formations remains unanswered. For example, forest recovery following the abandonment of agricultural and silvicultural land use may led to the growth of mixed forests (Scheffer 2012 , Hernández et al. 2017 (Valdell et al. 2016) . The decrease in silvicultural interventions through time together with the reduction in livestock grazing is now leading to a progressive process of colonization by other tree species, mainly Quercus (Vayreda et al. 2016 , Martín-Alcón et al. 2015 . Consequently, the 5 types of pine-oak mixed forests described in this study might also be interpreted as transitional stages leading to oak dominated forests.
Nonetheless, there are also strong evidences pointing to the stability and persistence of mixed forests. Both palynological (Morales-Molino et al. 2017) and modelling studies (Zavala & Bravo De la Parra 2005) at landscape level revealed that pine species are able to persist. In addition, palaeoecological records also point to the past coexistence of different tree species in mixed forests in many areas of Mediterranean Spain (Carrión et al. 2000) . At the same time, human use has been reported to led to a reduction in the extent as well as the structural and compositional diversity of forests in the Mediterranean Basin in general (Blondel 2006) and in Spain in particular (Valbuena-Carabaña et al. 2010) . Finally, recent research showed that mixed forests are more resilient to perturbations than monospecific forests (De Dios-García et al. 2015) . Indeed, the Spanish MMF may represent stable, resilient stages of the community dynamic. In that case, ecological succession may lead towards mixed rather than monospecific forests.
Conclusions and implications for forest conservation and management in the Mediterranean Basin
To date, the area occupied by MMF in Spain has not been quantified, classified or mapped. This has direct negative consequences for forest management and conservation strategies since a relevant part of Spanish forest ecosystems are being disregarded. According to our results, 27% of the Spanish Mediterranean natural forest area (excluding dehesas and ravine forests) corresponds to mixed forests. Therefore, the classification and map presented in this study may help highlighting the importance of mixed forests in Mediterranean Basin vegetation and provide a first step towards their inclusion in management and conservation policies.
The methodology presented in this study, based on the SFM50 and the use of Ecoregions may be easily adapted to other types of forest data (e.g., forest inventories or remote sensing datasets) or bioclimatic classifications (Metzger et al. 2013) .
Finally, the map obtained in this study provides a picture of the current distribution of Spanish Mediterranean natural mixed forest in the decade 1995-2005, and a basis for future monitoring of the effect of global change on the dynamic of forests communities. A digital version of the map is available at Mendeley data repository (Sánchez De Dios et al. 2019) 
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